Underwater robot is one of the important research tools to explore deep-sea. Especially, Autonomous Underwater Vehicles (AUVs) attract attentions as new tools because they are un-tethered and suitable for wide area observation. As the next generation AUV, we have been developing a Sampling-AUV that can dive into deep-sea and bring back marine creatures using a mounted manipulator. In the mission, the AUV transmits the deep-sea floor images to the support ship using acoustic communication, and the operator selects the marine creatures to sample and bring back them. In this talk, we introduce the new AUV, the underwater manipulator and image processing techniques for sampling.
New Tool to Survey Seafloor "Sampling-AUV"
Discoveries such as mineral resources, energy resources and marine lives in the deep-sea give deep impacts on our society and have good reasons to attract researchers in various fields. In spite of attractive discoveries, we are still unable to get detailed information about the mechanism of ecological system, because the deep-sea is an extreme environment with special features of high pressure, darkness and radio attenuation. Recently, underwater robots are employed to P -300 observe deep-sea floor as useful tools 1, 2 , and they are mainly classified as Human Occupied Vehicle (HOV), Remotely Operated Vehicle (ROV) and Autonomous Underwater Vehicle (AUV) depending on the extent of autonomy and mounted facilities.
Especially, AUV is expected as a new tool because they can cruise long distance without the limitation of tethered cable, suitable for wide area observation and as a stable observation platform [3] [4] [5] . However, as the disadvantages, AUV should be equipped with high autonomy and various devices such as onboard high specification computers, expensive sensory system for navigation (INS, DVL) and actuators for motion control, and special devices of mission-dependent sensors 6 . As one of the next generation missions, AUVs are required to sample deep-sea marine life such as crabs, shellfish, sea cucumber or deep-sea floor sediments which include a lot of micro-organisms. However, the sampling mission is not easy to be performed fullautonomously by the AUV, because the AUV has difficulty to decide what should be the interesting targets or situation, such as spawning to sample marine lives.
We have been developing a sampling system using AUV which incorporates the interaction between the robot and human, a man-machine system. The strategy of developing sampling system consists of several steps which are; (i) deep-sea floor image acquisition, (ii) interesting image selection, (iii) image transmission to research ship, (iv) checking image by operator, (v) sending a command to AUV to go back to the interesting target area ordered by onboard operators, (vi) sampling targets, and (vii) surfacing to bring back samples to the research ship. The mission scenario is shown in Fig.1 .
We have already presented steps (i), (iii), (iv) and (v) which provides detailed discussion about image enhancement, data compression and reconstruction method, experimental study of image transmission using AUV with the aid of acoustic transmitter and receiver 7 and going back to the area where the image was taken 8 . However, AUV was not able to transmit all the taken images through acoustic communication due to narrow transmission bandwidth. Therefore, AUV has to select the interesting image which includes marine lives automatically before transmitting.
In this research, we propose the next generation AUV "Sampling-AUV". 
TUNA-SAND2
The technical issues are shown in the followings. 
2.1.

Design of TUNA-SAND2
The developed Sampling-AUV is illustrated in Fig.2 , and shown in Fig.3 . 
